Recent observations revealed large variability in spores between materials collected as Hydnum rufescens Fr. New collections and herbarium specimens indicated that Finnish material can be divided into three entities based on spore characters. One of these, with ellipsoidal spores, was described as new by other workers. This species, Hydnum ellipsosporum Ostrow & Beenken, is not rare in Finland. In Finnish populations of H. rufescens s.str. spores are typically globose. Populations with intermixed broadly elliptical spores are more rare. Spore size in H. rufescens is clearly smaller than in H. umbilicatum Peck, in which spores are uniformly globose. A study of the holotype showed spore characters identical to the Finnish material. Hence, H. umbilicatum is claimed to be part of typical European mycofl ora; it seems to be fairly common in Finland. Observations made so far indicate that macromorphology and colours may be too variable for a defi nitive identifi cation in the fi eld. Some possibly helpful, mainly hymenial, characters are discussed. Two collections of H. rufescens are reported from Canada. Colour photographs of all the discussed taxa are provided.
Introduction
In Finland both Hydnum repandum L. : Fr. and H. rufescens Schaeff. : Fr. are very common and fruit abundantly. For the most part the differences between these two species are clear even though they can occur in similar habitats. However, every now and then macromorphologically intermediate fruit-bodies can be found. Similar observations were reported by, e.g., Otto (1997) , who studied a few hundred German collections of these taxa. Such observations led Ostrow and Beenken (2004) to start a molecular study, during which they could confi rm the species status of these two taxa. Based on spore characters they explained, to some extent, the variability of H. rufescens. Independently, keen Finnish amateur mycologists recently collected specimens of H. rufescens with deviating spores. These differences turned out to be clear enough to merit a new species. However, in the midst of such considerations, the study by Ostrow and Beenken (2004) resulted in the description of a new species, Hydnum ellipsosporum Ostrow & Beenken. Some of the Finnish collections could be referred to this species, however, not all of them. In the collections closest to H. rufescens there were two clear sporal entities. A great majority of the studied populations, with wide geographical range, could be classifi ed in two clusters which showed only moderate overlap. These two clusters match the traditional concepts of European H. rufescens and American H. umbilicatum Peck. The results discussed below will hopefully stimulate future fi eld observations and molecular studies.
The number of spores measured from each population for Figs. 1-2 and for the overall measures in diagnoses varied from 20 to 30 or 60. Part of the material was determined with fewer measurements and was not included in the above mentioned fi gures or measures. All measurements were made in lactic acid and at random. When spores from spines were measured, only those with fi rm walls and uniform contents (in lactic acid) were considered. These were found to be less variable than the badly reviving, thin-walled and often angular spores usually forming a clear majority of spores in a mount.
For each taxon, spores were measured from a spore print of at least one population. All drawings were made in Melzer's Reagent with a drawing tube. All spore sizes, numerical or illustrated include 90% of the total variability. Occasional extreme values, being part of the excluded 10%, are indicated in parentheses.
Finnish material
Based on Finnish material, we suggest that the following microscopically recognizable taxa exist: 1) the non-variable Hydnum umbilicatum with large and ± globose spores, 2) the non-variable, ellipsoid and large-spored H. ellipsosporum, and 3) the variable H. rufescens typically with ± globose and small spores but also including populations with more elongate, but still clearly narrower/smaller spores than in the two other taxa. The microscopical features of these three taxa are discussed more thoroughly below. We are unable to give defi nitive macroscopical, ecological or other microscopical features to separate them. For instance, populations with umbilicate, light-coloured fruit-bodies were found in all three species. Features, which may have some signifi cance, are the frequently darker, longer and thicker spines in H. ellipsosporum. The colour difference between H. umbilicatum and H. ellipsosporum, seen in Figs. 3 and 6 is also evident in spore prints, whereas H. umbilicatum and H. rufescens seem to have similar spore colour. The stipe base in H. ellipsosporum is mostly equal or slightly tapering, whereas H. rufescens often seems to have a somewhat clavate stipe. In some populations of H. umbilicatum spine apices are prominently brush-like. Ostrow and Beenken (2004) were also unable to give any defi nite morphological differences between H. rufescens s. l. and their new species. As they clearly treated H. rufescens more widely than here, by including H. umbilicatum, the complexity of the situation in the fi eld may be similar in Central Europe.
In Fig. 1 the spore variability of 22 populations is indicated. As can be seen the new species clearly differs from the rest of the Hydnum rufescens complex. H. umbilicatum and H. rufescens s. str. show equal variability in spore characters, with the sole difference of spore size. A great majority of Finnish material follows this pattern. During the study fi ve problematic specimens were also encountered, which did not follow the pattern. Even when mounted from a spore print, their spores were often somewhat elongated, hence varying towards H. ellipsopsorum. But the spore dimensions were notably smaller than in H. ellipsopsorum and did not show marked overlap. Allowing such populations into the variability of H. rufescens did not blur the three entities of "normal" collections. These populations changed the direction of variability somewhat more towards H. ellipsosporum, but total means are still prominently different (Fig. 2) . Using DNA analysis Ostrow and Beenken (2004) showed that H. rufescens and H. ellipsosporum are sister species. From their spore measurements it is evident, however, that the sole analyzed collection under the name H. rufescens (LB804) concurs with the material here called H. umbilicatum. Molecular work and numerous observations of fresh specimens seem to be the only way to solve the problem.
Hydnum umbilicatum and H. rufescens -Figs. 3-6
For a long time these two names have been used uncritically. European material with plano-convex to depressed pileus bears Fries' name. Umbilicate pilei have been considered as just part of normal variability. H. rufescens has been reported to have small spores, but was also allowed to show a wide variability in spore size (e.g. Maas Geesteranus 1975 , Pegler et al. 1997 . American specimens were referred to H. umbilicatum with the stress on the umbilicate to depressed pileus and large spores (e.g. Hall & Stuntz 1971) . New ideas arose in the 70's and 80's. Maas Geesteranus (1976) commented on two specimens collected in Sweden by M. & J. Jeppson. However, Maas Geesteranus did not report Peck's species as new to Europe, due to the pale colours of the fruit-bodies. Ryman and Holmåsen (1984) , referring to the same material also, indicated the possibility of H. umbilicatum being part of Swedish mycofl ora. Maas Geesteranus (1976) stressed the need for a larger study of material from both continents and the matter has remained more or less open. Grund (1987a, 1987b) confi rmed that H. rufescens also occurs in North America. Material from Québec is also presented in the present study. Recently Lüderitz (2005) briefl y reported H. umbilicatum from Sweden and Germany; the article includes a colour photograph of a pale, umbilicate Hydnum but no microscopic data. Almost all authors have reported on the diffi culty of judging colour variability, whereas "anomalies" in pileus shape have not been discussed.
Spore measurements in the Finnish material of Hydnum umbilicatum match perfectly those in Peck's type specimen (Fig. 1) . The mean in the Finnish material was 8.1 × 7.5 µm (n= 260 from 10 populations). In the type, the mean was 8.2 × 7.6 µm (n= 30), and the spore quotient varied between 1.0 and 1.2 with a mean of 1.0. In Finnish material the range was 1.0 -1.3 and the mean 1.0 (n= 260, 10 populations). The size range in Finnish material was 7.4 -9.0 (-9.8) × 6.5 -8.3 (-8.8) µm. In the type specimen it was almost identical: 7.4 -9.0 × 7.0 -8.7 µm. In the type specimen a great majority of spores were poorly reviving and those illustrated in Fig. 7B represented a small minority.
The spores of H. rufescens are smaller than in H. umbilicatum. The typical Finnish specimens show the following mean measurements: 7.4 × 6.5 µm (n=220, from 8 populations), Q _ = 1.2. Spore size range was 6.4 -8.2 (-9.0) × 5.8 -7.2 (-8.4) µm and the Q-index 1.0 - 1.3 (-1.4) .
The somewhat deviating specimens showed a mean of 8.5 × 6.3 µm (n= 120, from 4 populations). These collections had longer spores than typical H. rufescens with Q _ =1.4; range 1.1-1.7 (-1.8). Their variability in shape marks a clear difference compared with H. umbilicatum, in which spore variability is small and all population means are tightly clustered (Fig. 1) . The solution offered here is that these populations are best placed in H. rufescens, where they do not dramatically change the whole variability of the species. We defi nitely need more information of this deviating spore type to decide whether a fourth taxon is "hidden" in the total variability of Hydnum rufescens s.lat.
Hydnum ellipsosporum -Figs. 3, 7
The thorough description of this species by Ostrow and Beenken (2004) fi ts Finnish material very well. The type specimen has the following spore size: 8.5 -11.0 × 5.5 -7.5 µm, x _ = 10.0 × 6.6 µm, Q= 1.3 -1.8, Q _ = 1.5 (in KOH, n=100). The total spore variability was given as: 9.0 -11.0 (-12.0) × 6.0 -7.5 µm (mean not indicated, n apparently 400, from four populations). Finnish material was measured in lactic acid which revived the spores more tardily than KOH, or ammoniacal Congo red. Measurements were conducted at random as was done by Ostrow and Beenken. The mean in our material is a bit smaller: 9.6 × 6.0 µm (n= 230, 8 populations). The spore quotient varies between 1.3 and 1.8, Q _ = 1.6. The total variability is as follows: 8.7 -11.0 (-12.0) × 5. 2 -7.0 (-7.8) µm (n= 230, 8 populations) . Also comparison between Fig. 1 and the spore diagram from the type specimen (Ostrow & Beenken 2004: 150) shows an almost total match.
Ecology & phenology
The studied populations cover a relatively large geographical area, up to ca. 1000 km apart. They all seem to have a wide ecological amplitude. Hydnum rufescens has been collected from, e.g., the following habitats: a Tilia plantation, rich Quercus forest, old and mossy spruce forest, herb-rich spruce forest, amongst Sphagnum in paludifi ed spruce forest, and on a lime-rich rocky outcrop. H. umbilicatum collections originate, e.g., from following sites: herb-rich spruce forest, pine-dominated forest, amongst Sphagnum with spruces and birches nearby, a margin of a rich mire, birch forest, spruce forest, moist shore forest with alder and spruce, Quercus-Corylus forest and spruce forest on lime-rich soil. Lüderitz (2005) stated the species to be a good indicator species for Carpinion betuli -type forests. H. ellipsosporum shows the following ecological amplitude: pine heath, old spruce forest, moss-rich coniferous forest, Quercus-Corylus forest, grassy forest margin with pines and birches, herb-rich spruce forest and rich forest with spruce and Corylus. The widest ecological amplitude is that of H. rufescens, which has also been shown to grow in alpine region, possibly in connection with Betula nana. The only other marked difference is that H. ellipsosporum has not yet been collected from paludifi ed sites. This is also the case in the large material cited by Ostrow and Beenken (2004) . It seems to be almost impossible to use ecology as a defi nite aid in the fi eld.
In Finland, both H. rufescens and H. umbilicatum fruit from mid July to the fall of snow in November or December. The fruiting season of H. ellipsosporum starts in early September and extends to the fall of snow. This might suggest that it is not as early a species as the other two. The large quantity of material treated by Ostrow and Beenken (2004) indicated fruit-body production from August to December. More observations are needed to see if there are any true differences in phenology between H. ellipsosporum and the other two.
Material studied
Hydnum rufescens. (47, specimens marked with asterisk also show somewhat deviating, more elongate spores). 
